The present study investigates how coordination between stress responsivity of the parasympathetic nervous system (PNS) and sympathetic nervous system (SNS) moderates the prospective effects of marital conflict on internalizing and externalizing symptoms across adolescence. Although an important avenue for psychophysiological research concerns how PNS and SNS responses jointly influence adjustment in the context of stress, these processes have rarely been studied in adolescence or longitudinally. Participants were 252 youth (53% female, 66% European American, 34% African American) who participated in laboratory assessments when they were 16, 17, and 18 years old. PNS activity (measured via respiratory sinus arrhythmia [RSA]) and SNS activity (measured via skin conductance level [SCL]) were assessed during a resting baseline and in response to a laboratory-based challenge (star tracing). Parents and adolescents both reported on marital conflict and adolescents reported on their internalizing and externalizing symptoms. At higher levels of marital conflict, coactivation of PNS and SNS activity, characterized by increased RSA and increased SCL from baseline to challenge, predicted elevated internalizing symptoms and an increase in externalizing behavior across adolescence. Coinhibition, or decreased activity across both systems, also predicted an increase in internalizing symptoms over time. At lower levels of marital conflict, internalizing and externalizing symptoms were relatively low. Findings extend primarily cross-sectional work with younger children by demonstrating that coordination between the two branches of the autonomic nervous system (ANS) moderates the longitudinal effects of marital conflict on psychological and behavioral maladjustment among adolescents.
Family contexts characterized by frequent and harsh marital conflict are associated with adjustment problems in youth (Grych & Fincham, 1990; Troxel & Matthews, 2004) . However, the effects of parental marital conflict on children are not uniform. Researchers have long championed a process-based approach to understanding the various contextual, psychological, and physiological mechanisms that protect against or increase risk for negative outcomes in the context of marital conflict (Cummings & Davies, 2002; Repetti, Taylor, & Seeman, 2002) . In pursuit of this goal, a body of research has developed around the role that physiological stress response systems play in coping with the strain emplaced by exposure to marital conflict. Consistent with the goals of this special issue, we focus on interactions between stress responsivity of the two branches of the ANS, the PNS and SNS, and how they affect the relationship between marital conflict and the development of adolescents' internalizing and externalizing symptoms.
ANS Activity
Polyvagal theory postulates that the PNS operates as a "first responder" to stress and minimizes activation of physiological systems that have higher energy demands (Porges, 2007) . The theory proposes that this aspect of the PNS evolved to facilitate regulation of attention, emotion, and behavior. A central component of the PNS, the myelinated vagus nerve, makes a circuitous route through the body and has an inhibitory influence on various organs, including the heart. Thus, the influence of the vagus nerve on the heart is characterized by Porges (2007) as the "vagal brake." In combination with other nerves of the ventral vagal complex, withdrawal of the PNS influence allows for efficient mobilization of physiological resources to support an active response to challenge. PNS influence via the myelinated vagus is commonly assessed through RSA, the rhythmic fluctuations in heart rate during spontaneous respiration (Grossman & Taylor, 2007) .
The companion branch to the PNS, the SNS, is often described as the "fight or flight" or, perhaps more appropriately, the "approach-avoid" response. The SNS is activated in contexts involving potential reward or, alternatively, risk and threat. SNS activation results in a cascade of changes that are more energy intensive for dealing with contexts beyond those for which the PNS is appropriate. Here we focus on SCL as a validated index of SNS influence (Boucsein, 1992; Siepmann et al., 2007) . SCL is an electrophysiological measure of sweat production and has been consistently linked to passive avoidance or the inhibitory response aspect of the SNS (reviewed in Beauchaine, 2001; .
ANS Activity, Marital Conflict, and Adaptation
Most studies relating ANS activity to behavior have focused on one branch of the ANS despite the fact that both contribute to a larger system of stress regulation. This is likely because modeling a large and complex system is both conceptually and statistically difficult. We provide a brief overview of the literature specific to relations between ANS activity and adaptation in the context of marital conflict, but also encourage readers to seek out more comprehensive reviews from diverse theoretical perspectives (Beauchaine, 2001; Del Giudice, Ellis, & Shirtcliff, 2011; ElSheikh & Erath, 2011; Hostinar & Gunnar, 2013; Thayer & Lane, 2000) .
Compared with RSA augmentation (i.e., increased RSA from baseline), RSA withdrawal (decreased RSA from baseline) in response to stress has been most consistently found to be a protective factor in relations between marital conflict and adjustment problems (e.g., El-Sheikh, Hinnant, & Erath, 2011; Leary & Katz, 2004) ; contradictory results have been reported (e.g., Obradović, Bush, Stamperdahl, Adler, & Boyce, 2010) . In some earlier studies researchers found that RSA withdrawal played a protective role when it was assessed in response to a simulated marital argument (El-Sheikh, El-Sheikh, Harger, & Whitson, 2001 ). These findings tend to support the supposition that RSA withdrawal is an adaptive response of the PNS to environmental stress. In the context of exposure to marital conflict, RSA withdrawal likely supports coping and cognitive strategies that carry over to more adaptive behavior in other situations.
Very few studies have examined the moderating role of the SNS in relations between marital conflict and children's maladaptive behavior. Although results may vary by outcome (internalizing or externalizing) or the child's sex (El-Sheikh, 2005; , existing studies suggest that marital conflict is more strongly related to externalizing problems for children with decreased SCL to stress . The potential explanation for this finding is that decreased or blunted SCL reactivity to stress is indicative of a physiological insensitivity to threat (Lorber, 2004; Raine, Venables, & Williams, 1990) , and that harsh environments magnify this trait in relation to maladaptive behavior.
Coordination of Systems
The general picture that emerges is that RSA withdrawal is adaptive and protective against exposure to marital conflict and that decreased SCL reactivity may be a risk factor for negative outcomes for children in homes characterized by marital conflict. However, there is still considerable debate about the roles of the PNS and SNS in adaptive stress regulation and behavior (Beauchaine, 2001; Del Giudice et al., 2011; Hostinar & Gunnar, 2013) including the coordination (or lack of) between the two systems. Some conceptual guidance is provided by the doctrine of autonomic space (Berntson & Cacioppo, 2004) . We note that this model was described in relation to PNS and SNS influences on cardiac activity, but multiple studies with independent samples have expanded this more generally to address SNS activity as indexed by SCL (e.g., El-Sheikh et al., 2009; Gordis, Feres, Olezeski, Rabkin, & Trickett, 2010; Wagner & Abaied, 2015) . When the PNS and SNS coordinate to promote the same type of response (i.e., increased or decreased arousal), it is termed reciprocal activation. Reciprocal sympathetic activation thus involves increased SNS activity and decreased PNS activity, both of which move the organism toward a more energetic and aroused state. Reciprocal parasympathetic activation involves decreased SNS activity and increased PNS activity, both of which downregulate toward a less energetic and aroused state. By contrast, nonreciprocal activation is used to describe conditions where the PNS and SNS are active in opposing ways, with each system possibly dampening or canceling out the effects of the other. Coactivation denotes increased SNS and PNS activity while coinhibition denotes decreased SNS and PNS activity. There is some evidence that reciprocal sympathetic activation is a common and likely adaptive response to moderate to severe stressors (Quas, Bauer, & Boyce, 2004; Salomon, Matthews, & Allen, 2000) , and that nonreciprocal activation may indicate dysregulation in the larger stress response system and function as a risk factor for maladaptive behavior (Beauchaine, Gatzke-Kopp, & Mead, 2007; El-Sheikh et al., 2009 ).
Coordination of Systems in Stressful Contexts
Dysregulation or lack of coordination between the branches of the ANS may increase risk for adjustment problems in stressful circumstances (Bauer, Quas, & Boyce, 2002) . Supporting this premise, a study conducted by Gordis et al. (2010) demonstrated that the link between child maltreatment and aggressive behavior was stronger for girls who showed coactivation (high baseline RSA, high SCL reactivity) or coinhibition (low baseline RSA, low SCL reactivity). In the realm of peer relationships, Wagner and Abaied (2015) also found relational peer victimization to be related to higher levels of reactive relational aggression for emerging adults who exhibited coactivation (RSA augmentation, high SCL reactivity) or coinhibition (RSA suppression, low SCL reactivity). An emerging body of literature has begun to explore how the coordination of the PNS and SNS affects adjustment in the context of marital conflict, with similar results to those for child maltreatment and peer victimization. For example, El-Sheikh et al. (2009) found that, across three independent samples of children ages 7 to 12 years, the concurrent relationship between children's exposure to marital conflict and externalizing behaviors was stronger for children who displayed patterns of coactivation (RSA augmentation, high SCL reactivity) or coinhibition (RSA suppression, low SCL reactivity).
1 Using earlier waves of data drawn from the same longitudinal investigation as the current study, El-Sheikh, Keiley, Erath, and Dyer (2013) also detected that marital conflict was linked to elevated depressive symptoms at age 10 and increasing anxiety symptoms across time among girls ages 8 -10 years old who showed coinhibition (low baseline RSA, low baseline SCL). 1 The second sample of this study (pp. 19 -22 of the Monograph) included participants who were assessed at later ages for the current study. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Of note, Gordis et al. (2010) and El-Sheikh et al. (2013) investigated interactions using measures of baseline RSA in combination with SCL reactivity, whereas the present study examined coordination between RSA reactivity and SCL reactivity, which may better represent stress response patterning. In addition to the potential vulnerabilities associated with coactivation and coinhibition, El-Sheikh et al. (2013) suggested that reciprocal parasympathetic activation may not be adaptive in some stressful circumstances because it promotes calming and homeostasis within the body and therefore does not support engaged coping responses. For example, reciprocal parasympathetic activation (RSA augmentation, low SCL reactivity) has been found to strengthen the link between marital conflict and trajectories of elevated depressive and anxiety symptoms for girls (El-Sheikh et al., 2013) , as well as peer victimization and reactive aggression among emerging adults (Wagner & Abaied, 2015) .
The Current Study
To-date, the body of work concerning ANS coordination as a moderator of the relationship between marital conflict and youth adjustment has largely been cross-sectional, focused on middle and late childhood, and lacked integration of measures of both internalizing and externalizing symptoms. There is also a need in the literature to disentangle results for baseline ANS activity from findings specifically examining ANS responses to stress. The current study aimed to investigate how exposure to marital conflict interacts with coordination in stress responsivity across the two branches of the ANS to predict change in internalizing and externalizing symptoms across three waves of data in a sample of adolescents. Our goal was to extend the study of cross-system interactions between the PNS and SNS in important ways by: (a) evaluating whether patterns of PNS-SNS reactivity (coactivation, coinhibition, reciprocal parasympathetic activation) identified as risk factors for maladaptive outcomes in the context of exposure to marital conflict in children (El-Sheikh et al., 2009 are replicated longitudinally in adolescence, and (b) expanding on measured outcomes to both internalizing and externalizing symptoms.
Consistent with prior work, we hypothesized that the nonreciprocal ANS activation patterns (coactivation and coinhibition), which represent ambivalent responses to stress, would exacerbate the association between exposure to marital conflict and adolescent internalizing and externalizing symptoms over time (slope effects) and predict higher symptoms at age 18 (intercept effects). Reciprocal sympathetic activation, a pattern reflective of a coordinated, directional response to stress, was expected to attenuate the relationship between exposure to marital conflict and adolescent maladjustment over time (slope effects) and to predict lower symptoms at age 18 (intercept effects). Based on the inconsistency of findings in the literature, we did not anticipate that reciprocal parasympathetic activation would either augment or mitigate the association between marital conflict and later adolescent maladjustment.
Method Participants
Participants were part of the Family Stress and Youth Development: Bioregulatory Effects project, a longitudinal examination of family functioning and youth adjustment in middle childhood and adolescence. Data collection took place across six waves spanning from ages 8 -18 years. Data for the present study were drawn from Waves 4 -6 (collected in [2012] [2013] [2014] [2015] . At the first wave in 2005, participants were recruited using flyers distributed to students attending three elementary schools in the southeastern United States. To be eligible for the study, children could not have been diagnosed with an attention disorder, developmental delay, or chronic illness, and parents had to have been living together for two or more years.
At the first wave, 251 children participated. Of these children, 199 (79%) participated at the fourth wave. A 4-year gap between the third and fourth waves of the study contributed to some participant attrition. To enhance power needed for the detection of interaction effects, a second cohort of 53 families with children attending the same school systems as the original sample were recruited into the study at the fourth wave. There were no differences in demographic or primary study variables between those participants recruited at the first compared with the fourth wave. Because data for the present study were drawn only from Waves 4 -6, we included the data for the additional 53 families in our analyses.
The final analytic sample at the fourth wave consisted of 252 adolescents (53% female, 66% European American, 34% African American). As indicated by income-to-needs ratio (annual family income divided by the poverty threshold with respect to family size; United States Department of Commerce, 2013), 14% of families were living in poverty (ratio Յ1), 28% lived near the poverty line (ratio Ͼ1 and Յ2), 22% were lower middle class (ratio Ͼ2 and Ͻ3), and 36% were middle class (ratio Ն3). Adolescents were approximately 16 (M age ϭ 15.79 years, SD ϭ .81), 17 (M age ϭ 16.79 years, SD ϭ .81), and 18 (M age ϭ 17.73 years, SD ϭ 1.00) years old at the fourth, fifth, and sixth waves of the study, respectively. Retention across study waves was good, with 94% of the sample from the fourth wave participating at the fifth wave, and 88% participating at the sixth wave. There were no differences in demographic or primary study variables between those participants who remained in the study and those who did not, with the exception that those who did not participate at the sixth wave were older, p Ͻ .01. For clarity in communication, we will refer to the ages of the participants rather than the waves of the study in this paper.
Procedure
All study procedures were approved by the institution's review board and informed consent and assent were obtained. At age 16, mothers, fathers, and adolescents reported on marital conflict. Adolescents also visited the study laboratory during which measures of PNS and SNS activity were obtained both at rest (3 min) and in response to a cognitively demanding task (3 min). The resting period consisted of sitting quietly and followed a period of acclimation to the physiological equipment and laboratory environment (3 min). The cognitive challenge required youth to trace a star on a sheet of paper using only the star's mirrored reflection as a guide (Mirror Tracer, Lafayette Instrument Company, Lafayette, IN). The star-tracing task has been used to elicit ANS reactivity in prior work (e.g., Allen & Matthews, 1997) , particularly in the context of examining marital conflict and youth adjustment This document is copyrighted by the American Psychological Association or one of its allied publishers.
(e.g., El-Sheikh et al., 2009 
Measures
Marital conflict. Mothers and fathers reported on the frequency of verbal/psychological aggression (8 items) and physical aggression (12 items) over the past year of their relationship using the Conflict Tactics Scale (CTS2; Straus, Hamby, Boney-McCoy, & Sugarman, 1996) . To reduce self-report bias, mothers reported on fathers' aggression and fathers reported on mothers' aggression (Ehrensaft & Vivian, 1996) . Adolescents also completed the CTS2 for each parent (e.g., mother yelling at father). Examples of items concerning verbal/psychological aggression include insulting or swearing, or shouting or yelling at the other partner. Physical aggression items include twisting the other person's arm or hair and throwing something at the other partner. Response choices range from the behavior never occurring (0) to the behavior occurring more than 20 times in the past year (6) on a 7-point scale. This questionnaire is frequently used in the literature and is a well-validated and reliable measure of marital conflict (Straus et al., 1996) .
In the majority of families (72%), at least one family member reported one or more instances of verbal/psychological aggression. Physical aggression was less common but still prevalent, with 15% of families including at least one member who reported one or more instances of such aggression. Internal consistency for both the verbal/psychological aggression (␣s ϭ .77-79) and physical aggression (␣s ϭ .65-.85) scales was good across reporters. Scores for the two marital aggression scales were correlated within reporter (rs ϭ .41-.59) and therefore were standardized and summed to create marital conflict scores for each person. Furthermore, mother, father, and adolescent reports of marital conflict were significantly correlated (rs ϭ .22-.59). Therefore, to reduce the number of analyses and Type I error risk, parent and child reports of marital conflict were summed to create one composite marital conflict score used in analyses.
RSA. RSA was used to index PNS activity and was calculated using standard procedures and guidelines (Berntson et al., 1997) . Data were collected using Mindware's BioNex eight-slot chassis acquisition system (Mindware Technologies, Inc., Gahanna, OH). Electrocardiogram information was assessed via three disposable pediatric snap electrodes placed on the adolescent's chest in a Lead-II configuration. Mindware's heart rate variability analysis software was used to calculate RSA values using spectral analysis. The software filtered the data and project staff visually inspected it for artifacts and missing R peaks, which were corrected to match the most probable interbeat intervals. RSA was calculated as the natural log of the high frequency power (.15-.40 Hz) and the unit of measurement is the natural logarithm of milliseconds squared. Data were scored in 1-min epochs. RSA was averaged across the three intervals of the baseline and cognitive challenge periods to create mean scores for each condition. An RSA reactivity score was created by subtracting the baseline mean from the cognitive challenge mean, such that positive scores indicate increased PNS activity relative to baseline (i.e., vagal augmentation) and negative scores signify decreased PNS activity (i.e., vagal withdrawal or suppression).
SCL. SCL was used as a measure of SNS activity. Data were collected using MindWare equipment (Mindware Technologies, Inc., Gahanna, OH). Two disposable silver/silver-chloride (AgAgCl) electrodes (1 in. ϫ 1 in. foam, 0% chloride gel) were placed on the palm of the adolescent's nondominant hand. Mindware's electrodermal activity analysis software was used to calculate SCL values. SCL data were sampled at 1000 Hz and analyzed using a gain of 10 mV and low-pass filter of 10 Hz. The unit of measurement is microSiemens. Data were scored in 1-min epochs. As with RSA, SCL was averaged across the three intervals of the baseline and cognitive challenge periods to create mean scores. An SCL reactivity score was created by subtracting the baseline mean from the cognitive challenge mean such that positive scores indicate increased SNS activity and negative scores signify decreased SNS activity.
Internalizing symptoms. Youth completed the Revised Children's Manifest Anxiety Scale (RCMAS; Reynolds & Richmond, 1978) . Items (28) tap into physiological anxiety, social concerns, and worry and include questions such as "I worry that others do not like me" and "I wake up scared sometimes." Responses are recorded as either "yes" (1) or "no" (0) and are summed to create a total anxiety score. Internal consistency for the RCMAS at each time point in the current study was very good (␣s ϭ .85-.93). The percentage of adolescents with high levels of anxiety (Ն2 SDs above the mean) ranged from 3.8 -4.9% across study waves.
Additionally, youth completed the Children's Depression Inventory (CDI; Kovacs, 1992) . This measure consists of 27 items (1 item regarding suicidal ideation was removed) in which adolescents are asked to select one of three possible responses (e.g., "All bad things are my fault," "Many bad things are my fault," or "Bad things are not usually not my fault.") The items are rated on a 3-point scale from 2 (definite symptom) to 0 (absence of symptom) and are summed to create a total depression score. Internal consistency for the CDI across study waves was good (␣s ϭ .88 -.89). The percentage of adolescents with clinically elevated levels of depression (scores Ն20) ranged from 5.5-6.7% across waves.
Anxiety and depressive symptoms were highly correlated in the current sample (rs ϭ .67-.77). To reduce the number of analyses, these variables were standardized and summed to create one internalizing symptoms score for each study wave (ages 16, 17, and 18).
Externalizing symptoms. Adolescents reported on symptoms of externalizing over the past 6 months using the Youth SelfReport (Achenbach & Rescorla, 2001 ). The Externalizing scale of this form consists of 32 items that make up two subscales, aggressive and rule-breaking behavior. Examples of items include "I get in many fights" and "I disobey at school" and are answered on a 3-point scale from 1 (not true) to 3 (very often or often true). Items scores are summed to create an Externalizing symptoms scale. Raw scores were used in the present study to facilitate cross-time comparisons. Internal consistency for the externalizing scale at all study waves was good (␣s ϭ .74-.82). The percentage of adolescents with borderline or clinical levels of symptoms (T scores Ն60) ranged from 12.4 -18.1% across study waves. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Control variables. For stringent assessment of our research questions, adolescent sex, race/ethnicity, and family socioeconomic status at age 16 were controlled in all analyses.
Analytic Approach
Growth modeling was conducted to examine whether three-way interactions between marital conflict, RSA reactivity, and SCL reactivity at age 16 predicted the adjustment variables at age 18 (the intercept), as well as change in adjustment across time (the slope). Growth models were used to account for the dependency in the data due to repeated assessments of each individual across three time points (ages 16, 17, and 18; Heck & Thomas, 2015) . All analyses were conducted in Mplus (Muthén & Muthén, 2012) , which uses full information maximum likelihood (FIML) estimation to account for missing outcome data. Cases with missing data on the predictor variables were retained in the models by estimating their means in the "model" command in Mplus (Muthén & Muthén, 2012) . Missingness was low for most study variables (7-24%), with the exception of SCL (43%). The higher rate of missing data for SCL was due to electrode malfunction and difficulty obtaining valid data as a result of dry skin, particularly in the winter months. Adolescents who did not provide complete SCL data were more likely to be African American and female, ps Ͻ.05. Sex and race/ethnicity were controlled in all analyses. There were no other differences for demographic or main study variables (i.e., marital conflict and adjustment) between those who provided complete data and those who did not. Thus, the data met criteria for missing at random as is required for use of FIML (Little & Rubin, 2014) .
Unconditional growth models were first fit for each adjustment outcome (internalizing, externalizing). These models estimated an overall intercept (age 18 symptoms) and slope (change over time in each adjustment variable from ages 16 to 18) for the sample, as well as variability across individuals in these parameters, absent any predictors. The intercept was set to age 18 because the study hypotheses concerned how earlier marital conflict and autonomic functioning predicted adjustment 2 years later. Next, conditional growth models were fit for each adjustment outcome, with the marital conflict, RSA, and SCL variables as well as the two-way and three-way interactions between them entered to predict individual differences in the intercepts and slopes. Time was a Level 1 predictor, and the marital conflict, autonomic activity, and control variables were Level 2 predictors. All Level 2 predictors and covariates were mean centered to facilitate interpretation of the interaction effects and reduce multicollinearity (Aiken & West, 1991) . When the conditional growth models indicated a significant three-way interaction between the Level 2 predictors on the intercept or slope, we plotted the simple slopes for marital conflict, RSA reactivity, and SCL reactivity at Ϯ1 SD. If the interaction was significant for the slope, we tested whether the simple slopes were significantly different from zero (Curran, Bauer, & Willoughby, 2004) .
Results

Preliminary Analyses
Variable means and SDs as well as correlations among primary study variables are included in Table 1 . Outliers more than 4 SDs from the sample mean (one for marital conflict, one each for RSA reactivity and SCL reactivity, and one for externalizing behaviors) were winsorized to the next highest value. Skewness values for all main study variables were Ͻ2.0. Higher levels of marital conflict were linked to greater decreases in RSA (i.e., greater withdrawal) in response to challenge as well as higher rates of self-reported internalizing and externalizing symptoms. The adjustment variables were generally highly correlated across time and moderately correlated with one another. Independent-samples t tests indicated that girls had significantly higher internalizing symptoms at all time points (Ms ϭ .23-40, SDs ϭ 1.78 -1.91) compared with boys (Ms ϭ Ϫ.45 to Ϫ.30, SDs ϭ 1.75-1.98), ts ϭ 2.14 -3.57, ps Ͻ.05.
Primary Analyses
Internalizing symptoms. The unconditional growth model for internalizing symptoms (Table 2) demonstrated that, on aver- age, across the sample symptoms were not significantly different from 0 at age 18 (because the variables were standardized prior to compositing them and therefore 0 was the mean), and that there was not a significant change in symptoms across time. In the conditional growth model including the reactivity variables (Table 3) , there were several significant effects on the intercept and slope. Higher levels of marital conflict at age 16 were associated with higher internalizing symptoms at age 18. There were two significant three-way interactions between marital conflict, RSA reactivity, and SCL reactivity predicting age 18 internalizing symptoms (intercept effect) as well as change in internalizing from age 16 to age 18 (slope effect; Figure 1 ). The intercept effect indicated that at higher levels of marital conflict, coactivation across the PNS and SNS (RSA increase, SCL increase) was associated with the highest internalizing symptoms at age 18 relative to the other patterns, whereas reciprocal sympathetic activation (RSA decrease, SCL increase) was associated with the lowest levels of symptoms. At lower levels of marital conflict, generally all adolescents had relatively low levels of symptoms regardless of ANS stress responding. Follow-up tests of the slope effect demonstrated that at higher levels of marital conflict, coinhibition of the PNS and SNS (RSA decrease, SCL decrease or low increase) was associated with an increase in internalizing symptoms from age 16 to age 18, and reciprocal sympathetic activation (RSA decrease, SCL increase) was associated with a decrease in symptoms. At lower levels of marital conflict, none of the patterns of ANS stress responding were associated with change in symptoms over time.
Externalizing symptoms. An unconditional growth model for externalizing (see Table 2 ) indicated that, on average, externalizing behaviors were significantly different from 0, and there was a trend for adolescents to show a decrease in externalizing over time. The conditional growth model including the reactivity variables (see Table 3 ) demonstrated that higher levels of marital conflict were associated with more adolescent externalizing behaviors at age 18 as well as an increase in externalizing over time. There was a significant three-way interaction predicting change in externalizing behaviors from age 16 to age 18 (slope effect; Figure 2 ). Follow-up tests indicated that at higher levels of marital conflict, coactivation (RSA increase, SCL increase) predicted an increase in externalizing behaviors over time. At lower levels of marital conflict, coactivation was linked to a decrease in externalizing behaviors over time. No other slopes were significant.
Discussion
The present study examined whether prospective associations between marital conflict and growth in internalizing and externalizing symptoms were moderated by joint PNS and SNS reactivity to a laboratory stressor. Three-way interactions revealed that externalizing behavior increased over time (slope Note. Estimates for intercepts and slopes are unstandardized betas. RSA ϭ respiratory sinus arrhythmia (units ϭ ln[ms 2 ]); SCL ϭ skin conductance level (units ϭ S). Race/ethnicity was coded as 0 ϭ European American, 1 ϭ African American; sex was coded as 0 ϭ female, 1 ϭ male.
† p Ͻ .10. ‫ء‬ p Ͻ .05. ‫ءء‬ p Ͻ .01. This document is copyrighted by the American Psychological Association or one of its allied publishers.
effect) and internalizing was elevated at age 18 (intercept effect) for adolescents who exhibited coactivation (RSA increase, SCL increase) in the context of higher marital conflict. Internalizing symptoms also increased over time (slope effect) among adolescents who exhibited coinhibition (RSA decrease, SCL decrease or low increase) in the context of higher marital conflict. Neither externalizing nor internalizing symptoms increased among adolescents who exhibited reciprocal sympathetic activation (RSA decrease, SCL increase) or reciprocal parasympathetic activation (RSA increase, SCL decrease or low increase) at higher or lower levels of marital conflict. Externalizing behaviors decreased among adolescents who exhibited coactivation in the context of lower marital conflict, and internalizing symptoms decreased among adolescents who exhibited reciprocal sympathetic activation in the context of high marital conflict (slope effects). These results generally corroborate prior research concerning joint PNS and SNS reactivity as moderators of the effects of family conflict (El-Sheikh et al., 2009 Gordis et al., 2010) and peer conflict (Wagner & Abaied, 2015) on youth adjustment, and advance the existing literature with a relatively large and diverse adolescent sample and a three-wave longitudinal design. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Externalizing behaviors increased significantly from age 16 to age 18 among adolescents who exhibited coactivation in the context of higher marital conflict. These results are consistent with the results of three cross-sectional, multi-informant studies that revealed stronger associations between marital conflict and externalizing behaviors among children (6 to 12 years-old) who exhibited coactivation in response to cognitive (i.e., star tracing) and interpersonal stressors (simulated marital conflict), compared with children who exhibited reciprocal sympathetic or reciprocal parasympathetic reactivity (El-Sheikh et al., 2009) . The results of the present study are also generally consistent with evidence that child maltreatment is more strongly associated with aggressive behavior in late childhood and early adolescence among girls who exhibited patterns consistent with coactivation (high baseline RSA and high SCL reactivity to parent-child conflict videos), compared with reciprocal sympathetic or parasympathetic activation patterns (Gordis et al., 2010) . Similarly, though in the peer rather than family domain, Wagner and Abaied (2015) found that relational peer victimization is associated with reactive relational aggression among emerging adults who exhibited coactivation while recalling a stressful peer experience.
Across the published studies that have examined interactions among family or peer conflict and both PNS and SNS reactivity as predictors of externalizing behaviors (and internalizing symptoms), reciprocal sympathetic activation (RSA decrease, SCL increase) has emerged consistently as a protective factor (the present study; El-Sheikh et al., 2009; El-Sheikh et al., 2013; Gordis et al., 2010; Wagner & Abaied, 2015) . Reciprocal sympathetic activation may reflect a coordinated and efficient response to stress in which "rest and digest" functions are temporarily placed on hold while physiological resources are directed toward environmental demands, potentially facilitating active coping responses to stressors, which are generally adaptive (Compas, Connor-Smith, Saltzman, Thomsen, & Wadsworth, 2001) . For example, reciprocal sympathetic activation may promote attempts to reduce exposure to marital conflict or constructive attempts to address concerns about marital conflict with parents or other adults. More generally, reciprocal sympathetic activation has been linked with emotion regulation in early childhood (Stifter, Dollar, & Cipriano, 2011) and sleep quality in late childhood (Erath & El-Sheikh, 2015) , both of which also appear protective in the context of family conflict (El-Sheikh, Tu, Erath, & Buckhalt, 2014; Whitson & El-Sheikh, 2003) . Despite the apparent protection conferred by reciprocal sympathetic activation as related to externalizing behaviors, the decline in internalizing symptoms among adolescents who exhibited reciprocal sympathetic activation in the context of higher marital conflict was unexpected. It may be that the protective effects of reciprocal sympathetic activation are cumulative and seen only in later adolescence, as reciprocal sympathetic activation predicted similarly low levels of internalizing symptoms at age 18 at both higher and lower levels of marital conflict. However, this finding requires additional research before conclusions can be drawn.
In contrast to reciprocal sympathetic activation, family and peer conflict have consistently predicted externalizing behaviors among children or adolescents who exhibit coactivation (RSA increase, SCL increase; the present study; El-Sheikh et al., 2009; Gordis et al., 2010; Wagner & Abaied, 2015) . Coactivation is a more ambivalent physiological response to stress in which the PNS decreases arousal and the SNS increases arousal. It is possible that coactivation reflects physiological dysregulation or hyperarousal, given the apparent SNS override of the PNS response (Porges, 2001 (Porges, , 2007 , and thus coactivation may promote angry, reactively aggressive responses to conflict as well as adolescent involvement in marital conflict. The possibility that coactivation reflects hyperarousal is perhaps consistent with evidence in the present study that marital conflict also was associated with elevated internalizing symptoms, which include anxiety and therefore perhaps subjective physiological hyperarousal, among adolescents who exhibited coactivation. It is, however, unclear why externalizing behaviors decreased among adolescents who exhibited coactivation in the context of lower marital conflict. The effects of physiological responses to stress may be interpreted most readily in the context of actual stress, such as high marital conflict, compared with low-stress contexts.
In the present study, internalizing symptoms increased significantly from age 16 to age 18 among adolescents who exhibited coinhibition (RSA decrease, SCL decrease or low increase) in the context of higher marital conflict. This result is consistent with prior work, which has also found higher levels of marital conflict to predict an increase in anxiety symptoms and elevated depressive symptoms across ages 8 -10 years old among girls who showed coinhibition (El-Sheikh et al., 2013) . Coinhibition is a physiological response in which the PNS equips the body for action by withdrawing its calming influence, whereas the SNS, conversely, may fail to provide the physiological resources needed for an active behavioral or emotional response, potentially promoting disengaged or passive responses to marital conflict. Thus, coinhibition may increase vulnerability to internalizing symptoms by promoting passive vigilant responses that increase exposure to marital conflict.
Marital conflict was not associated with elevated or increases in externalizing or internalizing symptoms among adolescents who exhibited reciprocal parasympathetic activation (RSA increase, SCL decrease or low increase) in the present study. Reciprocal parasympathetic activation should be adaptive at least under nonthreatening conditions in which a calm physiological state is beneficial. Whether such a coordinated-calm response, in which both the PNS and SNS decrease arousal, is adaptive under challenging or stressful conditions is less clear. In partial contrast to results of the present study, El-Sheikh et al. (2013) found relatively high and stable anxiety symptoms among girls who exhibited reciprocal parasympathetic activation in the context of higher marital conflict, and Wagner and Abaied (2015) reported that peer victimization was associated with relational aggression among emerging adults who exhibited reciprocal parasympathetic activation. Future research may clarify the conditions under which reciprocal parasympathetic activation increases or decreases vulnerability to internalizing symptoms.
Several limitations of the present study point to directions for future research. We measured ANS activity in response to a single cognitive challenge task, and utilizing multiple laboratory tasks may allow for further explication of the research questions. Despite this limitation, the consistency of our findings with other studies which demonstrate that ANS reactivity to the star-tracing task moderates relations between family aggression and youth adjustment using independent samples (e.g., El-Sheikh et al., 2009) , as well as with studies that have used different challenges This document is copyrighted by the American Psychological Association or one of its allied publishers.
(e.g., Gordis et al., 2010) , attests to the predictive validity of the task. Additionally, we speculated about how physiological responses may support or undermine voluntary cognitive or behavioral responses to marital conflict; however, the existing literature suggests that associations among physiological, cognitive, and behavioral components of the emotion system are small and inconsistent (Hollenstein & Lanteigne, 2014) . Examining both physiological and behavior coping responses to stress in a single study would further clarify vulnerability and protective responses to marital conflict. Furthermore, systematic missingness of SCL data for African Americans and females in our sample limits the generalizability of the results, and further replication is needed. Although a very large sample would be required, it would also be informative to consider sex and race differences in relations among marital conflict, multisystem ANS reactivity, and internalizing and externalizing outcomes. Future research should examine transactional and bidirectional associations among environmental stressors, physiology, and behavior. For example, adolescents with externalizing problems may seek environmental experiences that raise ANS arousal to more comfortable levels, consistent with a sensation-seeking conceptualization (Raine, 2002) , and adolescent externalizing behaviors may be challenging to parents and therefore elicit marital conflict (Cui, Donnellan, & Conger, 2007) . These are important areas of inquiry for future work to clarify the complex associations among marital conflict and adolescent physiology and adjustment. It is also important to note that the autonomic space literature (e.g., Berntson, Cacioppo, & Quigley, 1991) , which informed the current research, refers to PNS and SNS activity as related to the same target organ (i.e., the heart), whereas we and others have measured SNS activity with electrodermal measures (i.e., SCL) and PNS activity with cardiac measures (i.e., RSA). Although our findings contribute to a growing body of work suggesting that electrodermal measures of SNS activity also interact with PNS activity to predict youth adjustment in the context of family aggression, an important direction for future research is to examine similar interactions with cardiac measures of SNS (i.e., PEP) and PNS (i.e., RSA) activity.
Despite these limitations, the findings provide further evidence that reciprocal patterns of PNS and SNS activation are protective, whereas nonreciprocal patterns of PNS and SNS activation confer vulnerability, in the context of family conflict. The present study extends prior results with an adolescent sample and multiwave longitudinal design, and further demonstrates the value of complex, multisystem approaches to psychophysiological stress-response research.
